A new method has been developed for the simultaneous measurement ofprostaglandins (PGs) and ecdysteroids in insects by high-performance liquid chromatography (HPLC) using fluorescence labeling. PG and ecdysteroid containing fractions were obtained from insects by passing a crude extract through a Sep-pak C18 cartridge then through piperidinohydroxypropyl Sephadex LH-20. The PGs and ecdysteroids were then treated with 1-anthroyl nitrile and measured by HPLCanalysis on a C18 column with a fluorescence detector, the limit of detection being 10 pg of injected standard derivatives. This method can be used for PGsand ecdysteroids from an individual organ or from the haemolymph of an individual insect with satisfactory sensitivity.
Prostaglandins
(PGs) and ecdysteroids are biologically active compounds in several species of insects, involved in physiology, especially reproductive mechanisms in adult female insects.1>2) Measuring small amounts of these compounds in insects is crucial. Highperformance liquid chromatography (HPLC) seems very useful for the identification of these compounds from living organisms, but it is not sensitive enough for handling samples from an individual insect. In a previous study, we developed a new technique for such small amounts of these compounds with HPLC using a fluorescence labeling reagent, 1-anthroyl nitrile.
The titers of PGs and ecdysteroids in the ovaries of the African termite queen, Macrotermes subhyalinus were measured separately.
3)
The simultaneous measurement of PGs and ecdysteroids in an individual insect is required to understand the relationship between their titers and reproductive mechanisms. This paper describes the simultaneous measurement of PGs and ecdysteroids from an individual insect using a new pre-treatment method and HPLC with fluorescence labeling. These compounds were eluted with 90% ethanol and with 2ml portions of several concentrations of acetic acid in 90%ethanol.
MATERIALS AND METHODS

Insects
The effluents were analyzed by HPLC. Ecdysteroids were found to elute after the initial 3ml of 90% ethanol. No PGs were found even after 4ml of 90% ethanol (Fig. 1, A) . PGs were eluted with 2ml of 0.3m acetic acid in 90% ethanol (Fig. 1, B) . Thus, small amounts of PGs and ecdysteroids were efficiently separated without any difficulty or loss.
In our previous study, a Sep-pak C18 cartridge was used to extract PGs and ecdysteroids from insect samples. PGs and ecdysteroids have shown almost identical elution behavior on Sep-pak C18 cartridge, and were efficiently extracted from crude samples by columnwas used for the removal of the excess reagent after the derivatization reaction. For ecdysteroid derivatives, the excess reagent was decomposed with water to form its acid. The resulting 1-anthroic acid was then readily removed with the PHP-LH-20 material. In the case of PGderivatives, the excess reagent was readily removed from the reaction mixture by conversion to its methyl ester with methanol, and subsequent separation using PHP-LH-20.
The analytical procedure is schematically shown in Fig. 2 . This procedure was used in measuring PGs and ecdysteroids simultaneously from the haemolymph or ovaries of individual virgin or mated female crickets, T. commodus,often used in insect research involving oviposition behavior. The recovery rates were estimated by addition of known amounts of PGs and ecdysteroids to the cricket homogenate. As listed in Table I , these compounds were recovered at a rate of more than 85%. Typical chromatograms are illustrated in Fig. 3 . These chromatograms were obtained from the same mated female's haemolymph.
The PGE2 in the cricket haemolymph measured by this method was 9.4ng/100iul in virgin females and 19.5 ng/100^1 in mated females. The amount of PGE2in mated female haemolymph was almost twice as muchas that of the virgin. It is known that PGE2 is biosynthesized in the female's spermatheca with an enzymecomplexcontained in the male's spermatophore following mating.12) In this study, we measured PGE2in haemolymphto trace the pathway of the spermathecal PGE2. The biological significance of these findings will be discussed in detail elsewhere.13)
In the case of ecdysteroids in the cricket samples, 98~174ng of ecdysone and 139~ In a previous study, we reported the HPLC measurement of PGE2in the cricket with UV detection using a /?-bromophenacyl ester derivative.14) Various organs from cricket contained from 0.5ng up to 130ng/organ of PGE2.15) A large number of organs was required because of the detection limit was not It is now possible to quantity the PGs and ecdysteroids in an individual insect's haemolymph and organs with this method. This new application using PHP-LH-20 and 1-anthroyl nitrile was very useful for the simultaneous measurement of PGs and ecdysteroids which involve insect reproductive mechanisms, and others a significant improvement in sensitivity over previously reported HPLC methods.
Juvenile hormones (JHs) are also involved in insect reproductive mechanisms.16) In the clean-up procedure in our method, a homogenized supernatant was evaporated and partitioned between rc-hexane and water. The nhexane layer should contain JHs. Weare now working on analysing JH-levels as well and we believe it will be possible to measure titers of PGs, ecdysteroids, and JHs simultaneously.
Webelieve this method will be very useful in the study of insect physiology.
